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OBJECTIONS  TO  THE  EXPERIMENTS  AND  OBSER¬ 
VATIONS  RELATING  TO  THE  PRINCIPLE  OF 
ACIDITY,  THE  COMPOSITION  OF  WATER,  AND 
PHLOGISTON,  CONSIDERED;  WITH  FARTHER 
EXPERIMENTS  AND  OBSERVATIONS  ON  THE 
SAME  SUBJECT. 

By  the  Rev.  JOSEPH  PRIESTLEY,  LL.D.  F.  R.  S. 
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OBJECTIONS,  &c. 


Read  at  the  ROYAL  SOCIETY,  November  27,  1788. 

* 

Having  never  failed,  when  the  experiments  were  con* 
du£ted  with  due  attention,  to  procure  fome  acid  when¬ 
ever  I  decompofed  dephlogifticated  and  inflammable  air  in 
clofe  veflels,  I  concluded  that  an  acid  was  the  neceflary  refult 
of  the  union  of  thofe  two  kinds  of  air,  and  not  water  only  ; 
which  is  an  hypothefls  that  has  been  maintained  by  Mr.  La¬ 
voisier  and  others,  and  which  has  been  made  the  bafis  of 
an  intirely  new  fyflem  of  chemiflry,  to  which  a  new  fyflem  of 
terms  and  characters  has  been  adapted.  The  faffs  that  I 
alleged  were  not  difputed ;  but  to  my  conclufion  it  was  ob- 
jedled,  that  the  acid  I  procured  might  come  from  the  phlo- 
giflicated  air,  which  in  one  of  my  proceffes  could  not  be 
excluded  ;  and  that  it  was  reafonable  to  conclude  that  this 
was  the  cafe,  becaufe  Mr.  Cavendish  had  procured  the  fame 
acid,  viz.  the  nitrous,  by  decompofing  dephlogiflicated  and 
phlogiflicated  air  with  the  ele&ric  fpark.  In  other  cafes  it  has 
been  faid,  that  the  fixed  air  I  procured  came  from  the  plumbago 
in  the  iron  from  which  my  inflammable  air  had  been  extracted. 

With  refpcdl  to  the  former  of  thefe  objections  I  would  ob¬ 
serve,  that  my  procefs  is  very  different  from  that  of  Mr. 

Cavendish**  ; 
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Cavendish  ;  his  decompofition  being  a  very  flow  one  by  elec- 
tricky,  and  mine  a  very  rapid  one  by  Jimp  l e  ignition  ^  a  procefs 
by  which  phlogifticated  air,  as  ]  found  by  actual  trial,  was  not 
at  all  affected ;  the  dephlogifticated  and  inflammable  airs  unit¬ 
ing,  and  leaving  the  phlogifticated  air  (as  they  probably  would 
any. other  kind  of  air  with  which  they  might  have  been 
mixed)  juft  as  it  was. 

i  would  alfo  obferve,  that  there  is  no  contradiction  whatever 
between  Mr.  Cavendish’s  experiment  and  mine,  fince  phlo¬ 
gifticated  air  may  contain  phlogifton,  and  by  means  of  electri¬ 
city  this  principle  may  be  evolved,  and  unite  with  the  dephlo¬ 
gifticated  air  (or  with  the  acid  principle  contained  in  it)  as  in 
the  procefs  of  dimple  ignition  the  fame  principle  is  evolved  from 
inflammable  air,  in  order  to  form  the  fame  union  ;  in  confe- 
quence  of  which,  the  water,  which  was  a  necefiary  ingredient 
in  the  compohtion  of  both  the  kinds  of  air,  is  precipitated. 
That  in  other  circum  fiances  than  thofe  in  which  I  made  the 
experiments,  the  acid  wholly  efcaped,  and  nothing  but  water 
was  found,  may  be  eafily  accounted  for,  from  the  fmall  quan¬ 
tity  of  the  acid  principle  in  proportion  to  the  water,  and  the 
extreme  volatility  of  it,  owing,  I  prefume,  to  its  high  phlo- 
giftication  when  formed  in  this  manner. 

In  order  to  ascertain  the  effeCt  of  the  prefence  of  phlegifK* 
cated  air  in  this  procefs,  I  now  not  only  repeated  the  experi¬ 
ment  of  mixing  a  given  quantity  of  phlogifticated  air  with  the 
two  other  kinds  of  air,  and  found,  as  before,  that  it  was  not 
afFe&ed  by  the  operation;  but  I  made  the  experiment  with 
atmcfpheric  air,  inftead  of  dephlogifticated.  Since  the  air  of 
the  atmofphere  contains  a  greater  proportion  of  phlogifticated 
air,  it  might  be  expected  that,  if  the  acid  I  got  before  came 
from  the  fmall  quantity  of  phlogifticated  air  which  I  could 

not 
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not  poflibly  exclude,  I  fhould  certainly  get  more  acid,  when, 
inftead  of  endeavouring  to  exclude  it,  I  purpofely  introduced  a 
greater  quantity.  But  the  confequence  was  the  produ&ion  of 
much  lefs  acid  than  before,  the  liquor  I  procured  being  fome- 
times  not  to  be  diftinguifhed  from  pure  water,  except  by  the 
greateft  attention  poffible :  for  though  the  decompofition  was 
made  in  the  fame  copper  veflel  which  I  ufed  in  the  former 
experiments,  there  was  now  no  fenfible  tinge  of  green  colour 
in  it. 

When  I  repeated  this  experiment  in  a  glafs  veflel,  I  per** 
ceived,  as  I  imagined,  the  reafon  of  the  fmall  produce  of  acid 
in  thefe  new  circumflances  :  for  the  veflel  was  filled  with  a 
vapour  which  was  not  foon  condenfed,  and  being  diffufed 
through  the  phlogifticated  air  (which  is  not  affected  by  the 
procefs)  is  drawn  away  along  with  it,  when  the  exhaufting  of 
the  tube  is  repeated  ;  whereas,  when  there  is  little  or  no  air  in 
the  veflel  befldes  the  two  kinds  which  unite  with  each  other, 
and  are  decompofed,  the  acid  vapour,  having  nothing  to  attach 
itfelf  to  and  fupport  it  (by  being  entangled  with  it)  much 
fooner  attacks  the  copper,  making  the  deep  green  liquor  which 
I  have  deferibed.  Sometimes,  however,  I  have  procured  a 
liquor  which  was  fenfibly  green  by  the  decompofition  of  atmo- 
fpheric  and  inflammable  air,  but  by  no  means  of  fo  deep  a 
colour,  or  fo  fenfibly  acid,  as  when  the  dephlogifticated  air  is 
ufed. 

The  extreme  volatility  of  the  acid  thus  formed  (and  which 
accounts  for  the  efcape  of  fome  part  of  it  in  all  thefe  pro- 
cefles)  is  apparent  from  this  circumftance,  that  if  the  explo- 
flons  be  made  in  quick  fucceffion  (the  tube  being  exhaufled 
immediately  after  each  of  them,  and  filled  again  as  foon  as 
poflible)  no  liquor  at  all  will  be  collefled,  the  whole  of  the 
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acid  vapour,  together  with  the  water  with  which  it  was  corn* 
bined,  being  drawn  off  uncondenfed  in  every  procefs.  I  once 
made  twenty  fucceflive  explofions  of  this  kind,  in  a  copper 
tube,  out  of  which  I  found  that  I  drew  3 7  ounce  meafuresof 
air  by  the  aftion  of  the  pump,  and  found  not  a  {ingle  drop  of 
liquid,  though  near  an  hour  was  employed  in  the  whole  pro- 
cefs,  and  the  veffel  was  never  made  more  than  a  little  warmer 
than  my  hand.  This  was  a  degree  of  heat  by  no  means  fuf- 
ficient  to  keep  the  whole  of  any  quantity  of  water  in  a  {late 
of  vapour;  and  is  a  circumilance  that  of  itfelf  fufficiently 
proves,  that  the  vapour  did  not  confiil  of  water  only. 

Indeed^  I  think  it  impoffible  for  any  one  to  fee  this  vapour- 
in  a  tall  glafs  veffel,  and  efpecially.  to  obferve  how  it  falls  from, 
one  end  of  it  to  the  other,  and  the  time  that  is  required  to  its 
wholly  difappearing,  without  being  fatisfied  that  it  confifls  of 
fomething  elfe  than  mere  water,  the  vapour  of  which  would  be 
more  equally  diffufed.  If  the  appearance  to  the  eye  {hould 
fail  to  convince  any  perfon  of  this,  the  ienfc  of  fmell  would 
do  it :  for  even  in  a  glafs  veffel  it  is  very  offenfive,  though  it 
might  not  be  pronounced  to  be  acid.  1  conjedlure,  how¬ 
ever,  that  this,  and  every  other  fpecies  of  fmell ,  is  produced  by 
fome  modification  of  the  acid  or  alkaline  principle.  Some  may 
be  difpofed  to  afcribe  this  fmell  to  the  iron  from  which  the 
inflammable  air  was  produced  ;  but  the  fmell  is  the  fame,  or 
nearly  fo,  when  the  air  is  from  tin,  and  would  probably  be  the 
fame  if  it  were  from  any  other  fubflance. 

Befides  ufing  atmofpheric  air,  which  contains  a  greater  pro* 
portion  of  phlogifticated  air,  1  have  fometimes  ufed  dephlogifti- 
cated  air  which  was  not  very  pure ;  and  in  this  cafe  I  have 
always  obferved,  that  the  liquor  I  procured  had  lefs  colour, 
and  was  lefs  fenfibly  acid. 


Thefe 
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Thefe  obfervations  might,  I  fhould  think,  fatisfy  any  rea¬ 
sonable  perfon,  that  the  acid  liquor  which  I  procured  by  the 
explofion  of  dephlogifticated  and  inflammable  air  in  clofe  veflels 
did  not  come  from  the  phlogiflicated  air  which  could  not  be 
excluded,  whether  it  was  that  which  remained  in  the  veflel 
after  exhaufting  it  by  the  air  pump,  or  that  with  which  the 
dephlogifticated  air  was  more  or  lefs  contaminated. 

But  befldes  thefe  experiments,  in  which  I  procured  the 
green  acid  liquor  by  the  explofion  of  dephlogifticated  and  in¬ 
flammable  air  in  clofe  veflels,  I  made  another,  to  which  I 
thought  the  fame  obje&ion  could  not  have  been  made,  becaufe 
no  air  pump  was  ufed  in  it,  and  nothing  but  the  pureft  dephlo¬ 
gifticated  air  was  employed,  being  feparated  in  the  procefs  from 
precipitate  per  fe  in  contadfc  with  the  pureft  inflammable  air  in  a 
glafs  veflel  which  had  been  previoufly  filled  with  mercury. 
Accordingly,  the  only  objection  made  to  this  experiment  was, 
that  the  preparation  I  made  ufe  of  might  be  impure,  contain¬ 
ing  fomething  which  might  yield  phlogiflicated  air.  This 
appeared  to  me  highly  improbable,  as  the  precipitate  had  been 
made  by  M.  Cadet,  and  for  the  purpofe  of  philofophical 
experiments.  Befides,  if  the  heat  of  a  burning  lens  fhould 
diflodge  phlogiflicated  air  from  any  unperceived  impurity  in 
this  preparation,  mere  heat  will  not  decompofe  this  air.  Tet 
any  perfon  try  the  effect  of  a  lens  on  fuch  air,  or  any  fub- 
ftance  containing  it,  and  produce  an  acid  if  he  can. 

M.  Berthollet,  however,  thinking  that  this  might  be 
the  cafe,  defired  that  I  would  fend  him  a  fpecimen  of  my  pre¬ 
cipitate  per  fe.  Accordingly,  I  font  him  all  that  remained  of 
it  ;  and,  in  return,  he  fent  me  a  quantity  on  the  goodnefs  of 
which  I  might  depend.  With  this  preparation  I  repeated  my 
former  experiment ;  and,  by  giving  more  attention  to  the 
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procefs,  found  it  to  be  far  more  decifively  conclufive  in  favour 
of  my  opinion  than  I  had  imagined.  In  the  former  experiment  I 
had  attended  only  to  the  drop  of  water  which  was  found  in  the 
veflel  in  which  the  procefs  was  made;  and  finding  that- it 
turned  the  juice  of  turnfole  red,  I  concluded,  that  it  contained 
nitrous  acid  :  but  I  now  examined  the  air  that  remained  in  the 
veflel,  and  found  that  a  confiderable  proportion  of  it  was  fixed 
air;  fo  that  I  am  now  fatisfied  this  was  the  acid  with  which  it 
was  impregnated;  and  not  the  nitrous .  Still,  however,  fome 
acid  is  the  conftant  *  refult'  of  the  union  of  the  two  kinds  of 
air,  and,  not  water  only.  A  quantity  of  the  fame  precipitate 
per  fe  yielded  no  fixed  air  by  heat. 

Comparing  this  experiment  with  that  in  which  iron  is  ignited 
in  dephlogifticated  air,  this  general  conclufion  may  be'  drawn, 
viz.  that  when  either  inflammable  or  dephlogifticated  air  is 
extracted  from  any  fubftance  in  contadft  with  the  other  kind  of 
air,  fo  that  one  of  them  is  made  to  unite  with  the  other  in 
what  may  be  called  its  nafcent  Jiate ,  the  refult  will  be  fixed  die  ; 
but  that  if  both  of  them  be  completely  formed  before  their 
union,  the  refult  will  be  nitrous  acid. . 

It  has  been  faid,  that  the  fixed  air  produced  in  both  thele 
experiments  may  come  from  the  plumbago  in  the  iron  from, 
which  the  inflammable  air  is  obtained.  But  fince  we  afcertain 
the  quantity  of  plumbago  contained  in  iron  by  what  remains  after 
its  folution  in  acids,  it  is  in  the,  higheft  degree  improbable,  that 
whatever  plumbago  there  may  be  in  iron,  any  part  of  it  fhould 
enter  into  the  inflammable  air  procured  from  it.  Befldes,  ac¬ 
cording  to  the  antiphlogiftic  hypothefis,  all  inflammable  air 
comes  from  water  only. 

As  it  cannot  be  faid,  that  any  real  fixed  air  is  fouud  in  in¬ 
flammable  air  from  iron  (fince  it  is  not  difcoverable  by  lime- 

water) 
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water)  it  mufl:  be  fuppofed,  that  the  elements,  or  compo¬ 
nent  parts  of  fixed  air  are  in  it ;  but  one  of  thefe  elements  is 
pure  air,  and  the  mixture  of  nitrous  air  fhevvs,  that  it  contains 
no  fuch  thing,  though,  according  to  M.  Lavoisier,  fixed 
air  contains  72  parts  in  100  of  pure  air. 

However,  being  apprized  of  this  obje&ion  to  inflammable  air 

from  iron,  I  made  ufe  of  inflammable  air  from  tin ,  and  I  had  the  - 

fame  refult  as  with  that  from  iron.  'I  alfo  calculated  the  weight 

of  the  fixed  air  which  1  got  in  the  procefs,  and  comparing 

it  with  the  plumbago  which  the  iron  neceflary  to  make  the 

inflammable  could  have  contained,  I  found,  that,  in  all  the 
A 

cafes,  it  far  exceeded  the  weight  of  the  plumbago ;  fo  that  it 
was  abfolutely  impoflible,  that  the  fixed  air  which  I  found 
fhould  have  had  this  origin.  For  the  greater  fatisfadlion,  I  (hall 
recite  the  particulars  of  a  few  experiments  of  this  kind. 

In  ten  ounce  meafures  of  inflammable  air  from  malleable 
iron  I  revived  red  precipitate  till  there  remained  only  1 . 1  oz. 
meafure  of  air,  and  of  this  0.07  oz.  m.  was  fixed  air,  being 
completely  *abforbed  by  water.  The  weight  of  this  air  would 
be  0.063  gr.  But,  fin ce  960  grains  of  iron  will  yield  1054 
oz.  meafures  of  inflammable  air,  the  iron-employed  in  procuring 
all  the  inflammable  air  that  was  ufed  in  this  experiment,  viz* 
8.9  oz.  meafures  (without  allowing  for  any  that  went  to  the 
revivification  of  the  mercury)  would  be  8.1  grains’;  and  fince 
M.  Bergman  fuppofes,  that  100  grains  of  . iron  contains  0.12 
gr.  of  plumbago,  the  quantity  of  it  in  this  iron  would 
only  be  0.01008  gr.  which  is  not  quite. a  fixth  part  of  the 
weight  of  the  fixed  air. 

With  the  precipitate  per  fe,  fent  me  by  M.  Berthollet, 

I  revived  mercury  till  8loz.  m.  of  inflammable  air  was  reduced 
to.  2i  oz.  m,5  and  of  this  0.04  oz,  m.  at  lead  was  fixed  a  in, 

This  * 
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This  is  not  quite  fo  much  in  proportion  as  in  the  preceding 
experiment,  but  abundantly  more  than  the  weight  of  the 
plumbago. 

In  8  oz.  m.  of  inflammable  air  I  revived  minium  (which  I 
found  to  have  exactly  the  fame  effedt  in  this  procefs  as  red  pre¬ 
cipitate,  or  precipitate  per  fe ),  till  it  was  reduced  to  1.2  oz. 
m. ;  and  of  this  0.028  oz.  m.  was  fixed  air,  which  would  ex¬ 
ceed  the  weight  of  the  plumbago  more  than  three  times.  In 
reviving  lead  from  maflicot  (which  I  prepared  by  expelling  the 
pure  air  from  minium)  I  had  no  fixed  air  in  the  refid uum. 

In  7  oz.  m.  of  inflammable  air  from  tin  by  fpirit  of  fait, 
I  revived  red  precipitate  till  it  was  reduced  to  1.1  oz.  m. ;  and 
in  this  the  fixed  air  was  fomething  more  than  in  proportion  to 
that  in  the  lafl  experiment. 

In  my  lafl  volume  of  Experiments,  p.  30.  I  mentioned  fom* 
inflances  of  the  revival  of  red  precipitate  in  inflammable  air, 
without  finding  any  fixed  air,  though  in  one  I  perceived  a 
flight  appearance  of  it.  To  this  I  can  only  fay,  that  I  now 
always  find  it,  and  have,  in  the  preceding  cafes,  meafured  the 
quantity  of  it ;  fo  that,  though  I  did  not  find  any  before,  I 
mufl  prefume  that  I  did  not  ufe  the  fame  precautions  that  I 
did  at  this  time:  and  it  is  poflible,  that  I  might  not  attend  to 
the  effect  of  admitting  a  large  quantity  of  water  to  a  fmall 
quantity  of  fixed  air,  which  would  prefently  abforb  the 
greatefl  part  of  it.  I  alfo  think  I  recollect,  that  I  then  con¬ 
tinued  the  procefs  as  far  as  I  poffibly  could,  and  confequently 
left  very  little  air  in  the  veffel ;  whereas  I  now  purpofely  left 
a  good  deal,  that  the  admiflion  of  water  might  have  lefs 
effeft  on  the  fixed  air  diffufed  through  it. 

This  alfo  may  be  faid  in  favour  of  the  greater  accuracy  of 
my  prelent  experiments,  that  they  intirely  remove  a  very  great 

difficulty, 
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difficulty,  which  I  acknowledged,  p.  128.  in  finding  different 
refults  from  feemingly  fimilar  circumflances ;  whereas  I  now 
find  that  both  the  circumflances  and  the  refults  are  different. 
Befides,  the  pojitive  evidence  of  actually  finding  a  fubflance  is 
always  more  conclufive  than  the  negative  one,  of  not  finding 
it. 

I  do  not  know  that  any  objedlion  can  be  made  to  the  inflam¬ 
mable  air  from  tin,  as  this  metal  has  not  been  proved  to  con¬ 
tain  plumbago.  I  wifhed,  however,  to  repeat  this  experi¬ 
ment  with  inflammable  air  from  fulphur .  But  though*  when 
fleam  is  fent  over  melted  fulphur,  a  fmall  quantity  of  inflam¬ 
mable  air  is  procured,  as  I  obferved  in  my  lafl  volume  of  expe¬ 
riments;  yet,  as  fulphur  cannot  part  with  much  phlogifloiv 
except  in  proportion  as  it  imbibes  pure  air,  to  form  oil  of  vitriol, 
I  could  not  in  this  manner  eafily  procure  enough  for  my 
purpofe. 

In  order  tofupply  the  fulphur  with  pure  air,  I  mixed  witfi 
k  a  quantity  of  turbith  mineral ;  but  this  made  it  yield  vitriolic 
acid  air,  though  in  great  abundance,  there  not  beingr  I  ima¬ 
gine,  water  enough  to  form  inflammable  air  :  for  when  iron  is 
diffolved  in  concentrated  acid  of  vitriol*  vitriolic  acid  air  is  pro¬ 
duced;  but  in  diluted  vitriolic  acid,  the  produce  is  inflammable 
air.  With  a  view  to  fupply  thefe  materials  with  water,  X 
fent  fleam  over  them;  but  it  did  not  combine  with  the  air, 
which  was  flill  only  vitriolic  acid  air. 

Since,  however,  vitriolic  acid  air  unqueflionably  contains 
the  fame  principle  which  forms  the  inflammability  of  inflam¬ 
mable  air,  this  experiment  proves,  that  fulphur  is  not  that 
fimple  fubflance  which  the  antiphlogiflians  fuppofe  it  to  be; 
but  that  it  contains  phlogiflom  .  Had  it  been  nothing  more 
than  . a.  fubflance  which  had  a  flrong  affinity  to  pure  air,  it  would 

have 


#/ 

i %  Dr,  Priestley’s  Experiments 

have  united  with  the  pure  air  from  the  turbith  mineral,  and 
have  made  vitriolic  acid  j  but  no  vitriolic  acid  air  would  have 
been  produced.  N 

That  vitriolic  acid  air  contains  the  fame  inflammable  prin¬ 
ciple  with  inflammable  air  is  evident  from  the  quantity  of 
vitriolic  acid  air  which  I  produced  by  reviving  copper  from  blue 
vitriol  in  inflammable  air.  See  my  Experiments,  vol.  VI.  p. 
15.  Mr.  Kirwan  alfo  produced  this  air  from  fulphur  and  red 
precipitate.  See  his  Treatife  on  Phlogifton,  p.  29. 

When  I  ufed  a  fmall  quantity  of  fulphur  in  proportion  to 
the  turbith  mineral,  the  firffc  produce  was  vitriolic  acid  air, 
and  afterwards  dephlogiflicated  air,  from  the  turbith  mineral 
alone,  the  effect  of  the  fulphur  having  been  exhaufled. 

According  to  the  antiphlogiltic  theory,  phofphorus,  as  well  as 
fulphur,  is  a  Ample  fubftance ;  and  when  it  is  ignited  imbibes 
pure  air,  and  thereby  becomes  the  phofphoric  acid,  without 
parting  with  any  thing.  But  I  find,  that  after  the  accenfion 
of  it  in  dephlogiflicated  air,  there  is  a  confiderable  quantity  of 
fixed  air  ,in  the  refiduum  ;  and  this  fixed  air  could  only  be 
formed  by  the  union  of  the  dephlogiflicated  air  in  the  veflel 
with  the  phlogifton  contained  in  the  phofphorus.  Mr.  Kir¬ 
wan  had  a  fimilar  refult  from  phofphorus  confined  in  atmo- 
ipheric  air.  As  it  is  not  pretended,  that  there  is  any  plumbago  in 
phofphorus,  this  experiment  is  not  liable  to  the  objection  that 
has  been  made  to  thofe  in  which  inflammable  air  from  iron 
was  made  ufe  of. 

It  will  be  expeCted,  that  in  this  reply  to  the  objections  that 
have  been  made  to  my  experiments  eftablifhing  the  doCtrine  of 
phlogifton,  I  fhould  confider  what  has  been  alledged  by  Meff. 
Lavoisier,  Berthollet,  and  de  Fourcroy,  in  favour  of 
their  new  fyftem,  in  their  Report  on  the  fubjeCt  of  the  new 
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chemical  charadters  invented  by  MefT.  Hassenfratz  anti 
Adet,  fubjoined  to  the  new  Nome?iclature  Chymiquc.  I  fhall 
therefore  notice  what  appears  to  me  to  be  mod:  important  in 
that  publication. 

44  One  of  the  articles  of  the  modern  dodlrine”  (of  which  they 
fay,  p.  31 1.  .44  that  it  coft  more  than  twenty  years  labour,  which 
44  the  force  of  reafoning  has  obliged  many  celebrated  chemifls  to 
44  adopt,  and  in  favour  of  which  much  greater  numbers  are  ready 
44  to  decide;”  and  the  evidence  for  which  they  fay,  p,  301. 
44  is  the  moft  complete  chemical  proof),  which  feems  the 
44  moft  folidly  eftablifhed,”  p.  298,  44  is  the  formation,  the 
44  decompofltion,  and  recompofition  of  water;  and  how  is 
4C*  it  poflible,”  they  add,  44  to  doubt  of  it,  when  we  fee  that, 
44  in  burning  together  15  grains  of  inflammable  air  and  8 5  of 
44  pure  air,  we  get  exaftly  100  grains  of  water;  and  when  we 
44  can,  by  decompofltion,  find  again  thefe  fame  two  principles, 
44  in  the  fame  proportions  ?” 

To  this  1  muft  fay,  as  I  have  done,  Experiments,  vol.  VI.  p. 
139.  (and  when  I  wrote  that,  I  was  myfelf  a  believer  in  the 
decompofltion  of  water),  that  I  have  never  been  able  to  find 
the  full  weight  of  the  air  decompofed  in  the  water  produced 
by  the  decompofltion ;  and  that  now  I  apprehend  it  will  not 
be  denied,  that  the  produce  of  this  'decompofltion  is  not  mere 
water,  but  always  fome  acid. 

As  to  the  fuppofed  decompofltion  of  water  by  means  of 
iron,  I  have  fhewn  that  it  is  a  fallacy;  flnee  the  iron  imbibes 
nothing  but  water  when  it  parts  with  its  phlogifton.  And  I 
have  obferved  (Experiments,  vol.  VI.  p.  83.),  that  when  this 
finery  cinder  is  reconverted  into  iron  by  inflammable  air, 
nothing  but  water  is  expelled  from  it ;  and  that  the  reflduum 
:of  the  air  is  purely  inflammable,  without  containing  any  fixed 
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air.  It  is  evident,  therefore,  that  the  iron  had  imbibed  pure 
water  only.  Had  the  iron  imbibed  dephlogiflicated  air  from 
the  water,  and  not  water  itfelf,  there  feems  to  be  no  reafon 
why  fixed  air  fhould  not  be  found  in  this,  as  well  as  in  the 
exaflly  fimilar  procefs  with  minium  and  precipitate  per  fe. 
Alfo,  it  can  never  be  fuppofed,  that  the  addition  which  iron 
gains,  of  one-third  of  its  weight,  is  from  air  contained  in 
fleam,  if  it  could  be  proved  to  contain  any ;  becaufe,,  if  there 
be  a  fufficient  quantity  of  iron,  the  whole  of  the  water  will 
be  imbibed  ;  fo  that,  on  this  hypothefis,  water  muft  be  nothing 
but  dephlogiflicated  air  condenfed. 

There  is,  I  acknowledge,  a  great  difficulty  in  explaining  the 
experiment  of  iron  firft  imbibing  water,  and  parting  with  phlo- 
giflon,  and  again  parting  with  its  water,  and  imbibing  phlo* 
giflon,  in  cirCumftances  of  heat  fo  nearly  fimilar  as  thofe  which 
I  have  defcribed.  It  feems  as  if  the  affinity  of  iron  to  water  and 
to  phlogiflon  was  each,  in  their  turns,  flronger  than  the  other. 
To  this  I  can  only  fay,  that  the  whole  doftrine  of  affinities, 
as  far  as  it  is  true,  is  founded  on  faffs ;  and  thefe  are  clearly 
fuch  as  I  have  reprefented ;  and  that  a  difference  of  circum- 
flances,  which  is  not  apparent  at  prefent,  may  become  fo 
when  we  fhall  have  given  fufficient  attention  to  them. 

In  order  to  fatisfy  myfelf  whether  any  thing  befides  water 
was  expelled  from  finery  cinder  by  heat,  I  went  through  fimi¬ 
lar  proceffes  with  this  fubflance  and  mafficot,  from  which  all 
air  had  been  previoufly  expelled ;  and  after  reviving  both  of 
them  in  inflammable  air,  I  found  the  refults,  in  all  refpefls, 
the  very  fame.  The  refiduums  of  the  inflammable  air  were 
equally  free  from  fixed  air ;  and  when  they  were  fired  with 
equal  quantities  of  dephlogiflicated  air,  the  diminutions  of 
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bulk  were  very  nearly  the  fame,  lefs  than  when  the  original 
inflammable  air  was  ufed,  becaufe  all  the  impurities  in  the 
whole  quantity  were  retained  in  a  fmall  refiduum,  the  metals 
having  imbibed  nothing  but  pure  phlogifton.  Alfo  the  in¬ 
flammable  air  had  been  long  confined  by  water,  in  confequence 
of  which  it  is  always  altered  more  or  lefs.  The  particulars  of 
the  procefles  were  as  follows : 

The  finery  cinder  was  revived  in  7  oz.  m.  of  inflammable 
air,  which  was  thereby  reduced  to  i\  oz.  m. ;  and  an  oz, 
m.  of  this  refiduum  being  fired  together  with  an  equal  quan¬ 
tity  of  dephlogifticated  air,  not  very  pure,  the  diminution  of 
both  was  to  28  divifions  of  a  tube,  of  which  30  was  one  oz. 
m.  when  with  equal  quantities  of  the  fame  dephlogifticated 
and  the  original  inflammable  air  the  diminution  was  to  18. 

The  maflicot  was  reduced  in  8  oz.  m.  of  inflammable  air 
till  it  was  reduced  to  1  5  oz.  m.  ;  and  after  the  procels  with 
the  dephlogifticated  air,  the  diminution  was  to  29,  when  with 
the  original  inflammable  air  it  was  to  17I.  * 

In  both  the  refiduums,  after  the  explofion,  there  was  a 
flight  appearance  of  fixed  air ,  though  none  could  be  perceived 
before  the  explofion  ;  but  in  both  cafes  it  was  fo  flight  that  it 
could  not  have  been  perceived  by  the  diminution  of  its  bulk. 
But  fince  both  fixed  air  and  nitrous  acid  are  produced  from  the 
fame  materials  in  different  circumftances,  it  cannot  be  thought 
extraordinary  if,  in  fome  cafes,  both  fhould  be  produced  at  the 
fame  time. 

M.  Lavoisier  and  his  affociates  farther  obferve,  p.  300. 
with  refpeft  to  my  experiments,  that  “  when  a  calx  is  revived 
“  in  inflammable  air,  more  water  is  found  in  the  veflel  than  the 
<e  weight  of  inflammable  air  that  difappears,  fo  that  it  could 
“  not  have  been  contained  in  that  air.”  They  only  refer  to 
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my  experiments  in  general ;  but  as  they  fpeak  of  the  water 
produced  as  appearing  both  on  the  infide  of  the  veflel,  and  on 
the  furface  of  the  mercury,  it  can  be  no  other  than  the  experi¬ 
ment  of  the  revival  of  iron  from  finery  cinder ;  and  the  water 
that  is  found  in  this  procefs  was  never  fuppofed  to  come  from 
the  little  that  is  contained  in  the  inflammable  air,  but  the 
much  greater  quantity  contained  in  the  cinder. 

Before  I  conclude  this  Paper,  I  (hall  juft  mention  a  few  cir- 
cumftances  attending  the  many  explofions  I  have  made  of  in¬ 
flammable  and  dephlogifticated  air  in  the  long  metallic  and  glafs 
veflels  I  have  made  ufe  of,  as  they  were  pretty  remarkable. 
The  explofions  were  made  by  a  fmall  ele&ric  fpark  at  one  end 
of  the  veflel,  and  the  greateft  force  of  the  explofion  was  always 
at  the  other  end.  No  tinned  iron  veflel  could  bear  many  of 
them  before  they  fwelled  out  at  that  end,  and  at  length  burft ; 
and  even  the  flat  end  of  the  copper  veflel,  which  was  not  lefs 
than  one-tenth  of  an  inch  thick,  was  in  time  made  quite  convex, 
and  the  cylindrical  part  next  to  it  was  made  very  fenfibly 
wider  than  any  other  part  of  the  tube.  This  muft  have  been 
efte&ed  by  mere  force,  and  not  b y  heat ;  for  the  hotteft  part 
of  the  tube,  after  every  explofion,  was  never  there,  but  always 
about  the  middle,  though  fomething  nearer  to  that  end  than 
the  other,  and  in  the  glafs  veflel  the  denfe  cloud  was  always 
formed  at  that  end. 

The  probability  is,  that  the  air  where  the  ele&ric  fpark 
is  made  taking  fire  firft,  the  inflammation  does  not  extend 
itfelf  fo  rapidly  but  that  the  air  at  the  oppofite  end  is  firft 
condenfed,  in  confequence  of  the  inflammation  and  expanfion 
of  the  air  at  the  other  end,  fo  that  the  air  is  there  fired  in  a 
condenfed  ftate;  and  hence  its  greater  force. 


